Osmotic stimulation differentially affects cellular levels of corticotropin-releasing hormone and neurotensin/neuromedin N mRNAs in the lateral hypothalamic area and central nucleus of the amygdala.
To investigate the effects of osmotic stimulation on neural circuits concerned with non-neuroendocrine aspects of homeostatic regulation, the levels of the mRNAs coding for corticotropin-releasing hormone (CRH) and neurotensin/neuromedin N (NT/NMN) in the lateral hypothalamic area (LHA) and central nucleus of the amygdala (CEA) of animals given 2.5% saline to drink overnight were measured semiquantitatively using in situ hybridization. Overnight osmotic stimulation leads to converse effects on the levels of these two mRNAs in different anatomical regions; increased levels of both mRNAs are seen in the LHA, but levels decrease in the CEA. While a number of previous studies have shown that ppCRH mRNA in the paraventricular (PVH) and supraoptic (SO) nuclei of the hypothalamus may contribute to the neuroendocrine response to osmotic stimulation, the present results show that in response to osmotic stimulation neurons located outside the PVH and SO may also modulate their synthetic potential, not just for CRH but also NT/NMN. These results suggest that a physiological stimulus may modulate the levels of two peptides previously identified in circuits projecting from the forebrain to nuclei in the brainstem, and as such, CRH and NT/NMN may participate in the regulation by the forebrain of the autonomic and/or behavioral responses of the animal to dehydration. Furthermore, these data show that a particular stimulus has opposite effects on the level of both peptide mRNAs when expressed in two different cell groups, suggesting first, that these peptides may have more than one role in the response, and second, the existence and influence of differential control mechanisms.